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(54) NON-CONTACT THREE-DIMENSIONAL SHAPE MEASURING DEVICE 

(57)Abstract 

PURPOSE: To provide a non-contact three-dimensional shape 
measuring device capable of adapting a phase shift method even to 
an object to be measured having a rough surface. 
CONSTITUTION: In a non-contact three-dimensional shape 
measuring device constituted so that the long side of a rectangular 
prism 5 is opposed to an object 20 to be measured and the light from 
a light source is incident on one of the short sides of the prism and 
obtaining the interference fringe due to the interference of the 
reflected light from the long side of the light incident on the 
rectangular prism 5 and the measuring reflected light and containing 
the data corresponding to the three-dimensional shape of the object 
20 to be measured obtained by reflecting the light transmitted 
through the rectangular prism 5 by the object 20 to be measured and 
again incident on the long side of the rectangular prism 5, a light path 
length changing means changing the optical light path length between 
the long side of the rectangular prism 5 and the object 20 to be 
measured is provided. By this constitution, a phase shift method can 
be easily realized by changing the optical light path length of the light 
passing across the long side of the rectangular prism 5 and the object 

20 to be measured by the light path length changing means and an interference fringe sufficiently detectable 
even on the rough surface of the object 20 to be measured can be formed. 
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[0057] The noncontact 3-dimensional 
measuring apparatus 1A is characterized in that a 
Babinet-Soleil compensator 21 is provided between 
5 the laser oscillation apparatus 2 and the beam 

expander 3 so that a desired phase difference for 
carrying out a phase shift may be obtained; that a 
light collection optical system 26 is provided on 
the output side of the rectangular prism 5, the 

10 optical system 26 comprising a mirror 22, a 

deflector 23, and lenses 24, and 25; and that a A,/4 
plate 27 is provided to the bottom of the 
rectangular prism 5. 

[0058] The Babinet-Soleil compensator 21 

15 comprises two anisotropic wedge-shaped prisms 31, 
and 32 that are countering each other, wherein a 
micrometer 33 is attached to the prism 32 so that a 
desired phase difference is obtained. By operating 
the micrometer 33, the prism 32 is moved; in this 

20 way, the laser light of the laser oscillation 

apparatus 2 is deflected to an orthogonal direction, 
and converted into two lights with an adjustable 
phase . 

[0059] The A./4 plate 27 is for rotating a 
25 reflection state of the light by 90 degrees while 
passing the plate twice. 

[0060] In the noncontact 3-dimensional 
measuring apparatus 1A, a laser light from the laser 
oscillation apparatus 2 is provided in a 45 degree 
30 direction with reference to the main axis 

(perpendicular to this paper) of the Babinet-Soleil 
compensator 21, the laser light is deflected such 
that the laser light is converted into two lights 
that mutually bisect at right angles, where the 
35 phase is adjustable, and the lights are provided to 
the rectangular prism 5 through the beam expander 3. 
A first part of the incident light to the 
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rectangular prism 5 is reflected* A second part of 
the incident light to the rectangular prism 5 passes 
through the rectangular prism 5 and the X/A plate 27, 
is reflected by the measurement target 20, passes 
5 through the A,/ 4 plate 27 again with the deflection 
state being rotated by 90 degrees, is reflected by 
the mirror 22 , and serves as the measurement 
reflection light. The measurement reflection light 
and the first part of the incident light reflected 

10 by the rectangular prism 5 pass through the 

deflector 23, interfere with each other, a CCD 
camera 9 takes an image of a fringe pattern, and the 
3-dimensional shape is computed by the phase shift 
method as described above, 

15 [0061] Here, a desired phase difference 

can be given to the fringe pattern to be obtained by 
acquiring a desired phase difference in the main 
axis by moving the micrometer 33 of the Babinet- 
Soleil compensator 21. 
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